The aim of enterprise resource planning (ERP) systems is to integrate a company's information systems and to make the company's business processes more efficient. ERP systems are commercial-off-the-shelf products (COTS) that seldom totally fit into the company's existing business processes. Contextual design (CD) can be used to model the context of use of an ERP system. Three cases demonstrate that the application of CD supports the selection of a suitable system and helps the organization and people adjust their tasks to the new ERP system's processes.
Introduction
ERP systems are most often commercial-off-the-shelf (COTS) products that cover multiple business processes such as accounting, supply chain and human resources management [3] . ERP systems have an impact on millions of users in their daily work in different The ERP implementation project covers a range of activities starting from a consideration of the ERP system investment to the phase where users customize the new system [5] . Implementation projects are generally considered risky and expensive since the need for resources is large and unknown. A company's ability to continue its daily business while implementing an ERP system may be jeopardized. Kumar et al [5] note that different stakeholders define the success of ERP implementation in different ways. Project managers define it in terms of time and money, business executives on how business goals are achieved, while end users prioritise ease of use and enhancement of their work.
Contextual Design (CD) is a user-centered design (UCD) process that consists of methods applicable to in-depth qualitative analysis of the context of use [2] . Our application broadens the applicability of CD from interactive products to organizational system design. Methods of CD can provide a means to achieve a new user-and organization-centered approach [6] to ERP implementation.
In this experience report we first discuss the motivation for incorporating user-centeredness into an ERP implementation. Next we introduce the three case companies and describe our application of the CD method. The results of applying the CD method are then presented. The conclusion discusses ideas for further development.
Motivation for introducing usercenteredness into an ERP implementation
The ERP system implementation project changes the ways in which the organization works, and has a major influence on the context of the ERP system [6] . Many aspects of the contexts of use [4] change as a result of the ERP implementation project. While the users normally remain the same, even this may not be taken for granted. Tasks change radically as the work is redesigned according to what the ERP system supports. The physical environment, too, changes because of the new computer system, with a call for new devices and software. Even the social environment undergoes change: previously hidden information becomes available throughout the organization due to the ERP system. Implementation of the ERP system does not follow the full SW development process in which the requirements of customers and users can be fully specified and taken into account. Rather, the aim is to find the best possible fit between the new business processes and the ERP system. Thus, ideal user-centered design is not an option; user-centeredness needs to focus on the selection of the appropriate system, configuring the software and training the users.
Case Studies
Case studies were conducted during the period 12/2004-9/2005 to test the CD model which had been developed for ERP system implementation. In all three cases the application of the CD was linked with the ERP requirements gathering process during a phase before the ERP system had been selected. The order delivery process was selected as the target of the CD.
Application of the CD took approximately one-person month of multidisciplinary work per case company.
Details of the Companies
Application of the CD method was introduced in three small or medium sized case companies that were planning to implement an ERP system in the near future (Table 1 ). This section deals with the differences between the traditional CD process presented by Beyer and Holtzblatt [2] and a CD application process that can be used to increase user-centeredness in an ERP system implementation project.
Company

Contextual Inquiry, CI
When CD is applied to an ERP system implementation, defining the focus is not self-evident. In cases where a SME has long-term, multi-skilled, expert-type professional users, their work should be the focus of the CI. Another possible focus of the CI is a central process such as order delivery process.
The biggest difference to CI in the traditional CD method is that CIs cannot be conducted with multiple employees doing the same work. It is more likely that the CIs include different phases of the same task or process so that, for example, the task descriptions can be linked as a single process. In the case of SMEs this is because there may be only one person performing a particular task.
Work Modelling
Beyer and Holzblatt [2] state that models provide a way of sharing data among the team. In addition, work models offer an in-depth understanding of the organization's practices. Modelling in an ERP project is similar to that in the traditional CD.
Consolidation of Models
Consolidating the models highlights the common strategy and intent of the organization but also retaining individual variation [2] . The consolidation phase of flow models and culture models in our application of CD follows the original (Fig. 2) . During consolidation of the physical model, the research team ended up modelling the whole company, since this provided a basis for discussion of the infrastructure of each company. The data from the consolidated flow model was then added to this consolidated physical model (Fig 3) . The combination of these two models made it possible to examine the flow of information and the major obstacles to information exchange. The combined model brings out the need for communication that could be managed via the ERP system. This combined model provides a clear picture of what information is transmitted and how this is exchanged between the personnel in the company. The consolidation of sequence models is an exception, because the individual sequences do not necessarily relate to the same task. Instead, when single sequences are combined, they may form a process.
Affinity Diagram
Observations from the CIs that are not shown in the models are written down on post-it notes. The diagram itself is built up in a similar way to the traditional CD; by sharing the interpretation, grouping the post-its and naming the groups.
Work Redesign
The consolidated data of the preceding phases is used to distinct the operations supported by the ERP system and the operations left outside the ERP system.. The changes in the organization's operational model are highlighted. The resulting specification of ERP requirements focuses on the ERP implementation and change management activities.
Results
Because this modification of the CD process employs CIs, modelling and consolidation, the results are discussed in terms of the models and affinity diagram. The flow model and cultural model are most important in the ERP project. They provide useful information on an organisation's interaction, motivation and intention. The physical model supplemented by the knowledge of organisational interaction helps the company to realize potential improvements where the distances are relatively long but interactions frequent. With the sequence model the differences between current processes and typical ERP process can be demonstrated. Sequences can also be used as a source for training examples.
The redesign session in the case companies resulted in changes to their individual operational models. For example, every foreman will receive a laptop computer to enter project details on a daily basis (Company A), or product structures will appear in the ERP system as part-based, not component-based (Company B), or shop floor workers will enter their work hours directly into the ERP system (Company C). Eventually the vision developed into the future target operational model.
Conclusions and discussion
ERP projects are major and risky exercises for any size of company. It is therefore important that work in the early phases, such as requirements analysis and the selection of an ERP system, is carried out comprehensively and in sufficient detail.
Analysing the context of use in order to identify users' and the organization's requirements for the new ERP system is a challenging process. The method needs to be light yet comprehensive, while also being costeffective and practical at the same time. It is not always possible to assign the time of the company's key personnel to multidisciplinary activities of Contextual Design. In addition, conducting Contextual Inquiries with long serving employees can often result in data with a highly personalised perspective.
The following extensions should be considered:
• Having more CIs and conducting them in a predefined order, for instance, according to the process procedures.
• Extending the multidisciplinary team in CD activities to include other stakeholders, such as an ERP consultant or vendor.
• Applying CD in the ERP projects of bigger companies.
• Monitoring the effects of using CD by planning the implementation.
• Creating guidelines for companies to apply CD without the need of external help.
Even though ERP systems as such cannot be designed from scratch, the application of CD ensures that the user tasks, UI modifications made by configuring the ERP system, as well as changes in the context can all be designed according to UCD principles. Introducing user-centeredness in ERP implementation improves the implementation process and leads to the success of the contextual change. A company's efficiency and productivity depend on how fast and completely the organization adopts the new ERP system.
